Introduction. This paper presents a method for calculating the natural frequencies of the normal modes of free vibration of a rectangular plate, fixed along each edge, with arbitrary shape ratio. Viscous damping of the plate material is considered.
Generally speaking, the objects of this paper are (a) to present a simple and practical solution for the stated problem, (b) to develop this solution in closed form so that a designer can evaluate the natural frequencies of a clamped plate of any shape ratio in a relatively short time, and (c) to make possible the determination of the damping coefficient by comparing experimental and theoretical values.
The theory developed is subjected to the following restrictions:
(1) the plate is composed of a material which follows Hooke's law; (2) the deflection of the plate is small compared to its thickness; (3) the thickness of the plate is small compared to its lateral dimensions. The method which is used to solve this problem is that of Galerkin1 [1] and belongs to the same general class as those of Rayleigh and Ritz. This method can be used (a) to determine an approximate solution of a differential equation with given boundary conditions admitting only the functions which satisfy the prescribed boundary condition exactly, and (b) to treat the problems which belong to non-conservative systems. This method was described by E. P. Grossman [2] and also by W. J.
Duncan [3] , [4] .
The degree of accuracy expected can be increased by increasing the number of independent functions which are used in the solution.
W. J. Duncan has shown in his papers that when the functions are well chosen an excellent approximation can be obtained by use of a very small number of admissible functions. Since our system is non-conservative this method is most convenient for the solution of the problem.
Solution of the problem. If damping forces are proportional to velocity, the motion of the plate is governed by the following partial differential equation:
V4w(x, y, t) + wtl(x, y, t) = w,(x, y, t),
where w(x, y, t) is the transverse deflection of the plate, k is the damping coefficient, h is thickness of the plate, p is the mass density of the plate material and D = Eh3/12 (1 -v2) is the flexural rigidity of the plate. For a uniform plate vibrating harmonically with an amplitude <f>(x, y) we can write w(x, y, t) = <j>(x, y) exp (-at) cos wt, 'Numbers in square brackets refer to the Bibliography at the end of the paper.
where co is the angular frequency. Equations (1) and (2) 
r «* 1 a " 1 in which the X, and Y, are admissible functions that satisfy only geometrical boundary conditions, but need not satisfy any "natural boundary conditions", and ar, are the amplitude coefficients. Since the function 4>(x, y) is an approximate solution of the problem, then the error caused in the solution is of the magnitude
The criterion that the approximation is best if e tends to zero requires, as stated by Galerkin , that the integrals 
cosh p. -cos ix.
The values of /3» and n, are presented in Table I . Since the characteristic functions are The frequencies are calculated for the first three modes of a square plate fixed along each edge, and the results are presented in Table IV . Conclusion. The problem of free vibrations of a rectangular plate fixed along each edge and having internal viscous damping is presented and solved by means of generalized Galerkin's method. By choosing the function ^(£) to satisfy the boundary conditions, Galerkin's method can be applied to a plate with any type of support, even when damping forces are present.
The influence of the damping factor on the natural frequency is given by Eq. (30). It can be seen that the natural frequency decreases with increase in the fc-values.
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